We investigated the role of the human right Supra-Marginal Gyrus (SMG) in the generation of learned eye movement sequences. Using MRI-guided transcranial magnetic stimulation (TMS) we disrupted neural activity in the SMG whilst human observers performed saccadic eye movements to multiple presentations of either predictable or random target sequences. For the predictable sequences we observed shorter saccadic latencies from the second presentation of the sequence. However, these anticipatory improvements in performance were significantly reduced when TMS was delivered to the right SMG during the inter-trial retention periods. No deficits were induced when TMS was delivered concurrently with the onset of the target visual stimuli. For the random version of the task, neither delivery of TMS to the SMG during the inter-trial period nor during the presentation of the target visual stimuli produced any deficit in performance that was significantly different from the no-TMS or control conditions. These findings demonstrate that neural activity within the right SMG is causally linked to the ability to perform short latency predictive saccades resulting from sequence learning. We conclude that neural activity in rSMG constitutes an instruction set with spatial and temporal directives that are retained and subsequently released for predictive motor planning and responses.
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Introduction
The human motor system is extra-ordinarily adept at acquiring new skills and has developed sophisticated systems for the encoding and storage of spatial and temporal information that facilitate the coordinated and rapid performance of complex motor tasks (Barnes & Asselman, 1991; Kao & Morrow, 1994; Kowler & Steinman, 1979) . This acquisition is accompanied by increased efficiencies in visuo-spatial processing, motor planning and motor execution (Gobel, Parrish, & Reber, 2011) . These gains are often achieved following sequence learning where task performance improves following repetitions of the same motor sequence (Hikosaka, Miyashita, Miyachi, Sakai, & Lu, 1998; Nissen & Bullemer, 1987) . Sequence learning can occur with saccadic eye movements when observers are required to make a series of saccades to visual targets that change in spatial location over time. Saccadic latency decreases with sequence repetition and the eye movements can even occur in advance of the onset of a new fixation stimulus (Barnes & Schmid, 2002; Burke & Barnes 2007; Gaymard, Pierrot-Deseilligny, & Rivaud, 1990; Petit et al., 1996; Schmid, Rees, Frith, & Barnes, 2001; Simó, Krisky, & Sweeney, 2005) . In making these eye movements, observers can in effect anticipate future target locations based upon the spatial and temporal information pertaining to that specific sequence retained by memory mechanisms (Barnes & Asselman, 1991; Carpenter, 1988) .
The functional anatomy of sequence learning is based upon a network comprising numerous cortical and sub-cortical areas (Gerloff, Corwell, Chen, Hallett, & Cohen, 1997; Hikosaka, Nakamura, Sakai, & Nakahara, 2002; Haaland, Harrington, & Knight, 2000; Pascual-Leone et al., 1993Pascual-Leone, Wassermann, Grafman, & Hallett, 1996 Penhune & Doyon, 2002) . For eye movements, the supplementary motor area (SMA), the supplementary eye field (SEF), frontal eye fields (FEF) and the dorsolateral prefrontal cortex (DLPFC) all make contributions to sequence learning (Lu, Matsuzawa, & Hikosaka, 2002; Muri, Rosler, & Hess, 1994; Muri, Rivaud, Vermersch, Leger, & Pierrot-Deseilligny, 1995Petit, Clark, Ingeholm, & Haxby, 1997 Pierrot-Desseilligny, Milea, & Mϋri, 2004) . Also forming part of this network are cortical areas within the posterior parietal cortex (PPC) (Alvarez, Alkan, Gohel, Ward, & Biswal, 2010; Petit et al., 1997) , a functionally complex region important for the encoding, 
